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Introduction
• Low membrane permeability is 
a major limitation to peptidyl 
drugs applications and 
bioavailability [1].
• Large number of hydrogen 
bondings at peptide backbones 
and flexible side chains impede 
membrane permeability [6].
• Cell-penetrating peptides 
(CPPs) are short peptidyl 
sequences that facilitate cell 
penetration of various types of  
molecules [1].
• Cyclic CPP incorporation can 
render nonpermeable peptides 
with cell permeability.
• Common cyclic CPP delivery 
methods include: endocyclic, 
exocyclic, bicyclic, and 
reversible cyclization [1].
Acknowledgments
I want to thank Dr. Nag and Chi Nguyen for revising 
my literature review and giving me advices. Thanks 
to Maurine H. Milburn Summer Research Fellowship.
Cyclic CPP Endocyclic Delivery
Exocyclic Delivery Bicyclic Delivery
Reversible Cyclization
Conclusions
• Endocyclic delivery can be applied to
enhance cell permeability and target
binding affinity synchronously [3],
but its efficiency is restricted by ring
sizes [6].
• Exocyclic delivery accommodates
various cargoes sizes [1], but the
attached cargo can interact with the
cyclic CPP to affect cell permeability
[2].
• Bicyclic delivery prevents
intramolecular interactions between
cargoes and CPP by confining them
in separate rings [4].
• Reversible cyclization confines cargo
in a ring in extracellular environment
and releases the linearized functional
cargo in intracellular environment,
providing the cargo with enhanced
proteolytic stability [5]
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